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Method and Control Arrangement for Tran sportina Printing Material 

The present invention relates to a method In accordance with the preamble of Claim 
1 and to a transport an-angement In accordance with the preamble of Claim 9. 

Many different anrangements for transporting printing material are l^nown in the field 
of printing machines. Widespread are continuous transport belts, which cany print- 
ing material, and transport rollers, which roll off the printing material and exert a fric- 
tional force on the printing material in transport direction. The path taken by a print- 
ing material, for example a sheet of paper, through the printing material is refenred 
to as the paper path or the transport path and represents a substantial operational 
part of the printing machine, ly^alfunctions related to the transport of the printing 
material are inevitable; these are. for example, paper jams In the transport path, In 
which case the printing material is undesirably stopped by parts of the printing 
machine and not transported further. These malfunctions frequently require the 
operator's Intervention which involves stopping of the printing job and opening the 
housing of the printing machine. The jammed printing material is removed manually, 
and the printing job is continued or restarted. In another method for trouble-shooting 
a paper jam. the sheet still in the transport path is ejected, and then the printing job 
is resumed. Also in this case, manual intervention is frequently necessary. Also 
known are changeable switches which change the transport path of the printing 
material and, when printing material is still jammed in the printing machine, redirect 
H to a waste container. However, these switches do not guide printing material out o 
the printing machine, when this printing material is in the switches itself at the time 
of the paper jam and the subsequent stop period of the printing machine. 

An object of the present invention Is to improve the process sequence in a printing 
machine. 
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Another object of the present invention is to Increase the operational life of the 
printing machine. . . 

In accordance with the invention, these problems have been solved by the features 
5 of Claims 1 and 9. 

The ejection of excess printing material is made possible in particular, even if this 
material is stuck at one of these switches of the transport path. The time required for 
returning the printing machine bacic into operational state is much shorter. Trouble- 
10 shooting of problems relating to the printing material transport is minimized. 

Developments of the invention are described In the subclaims. 

Hereinafter, embodiments of the invention are described with reference to drawings. 
15 They show: 

Fig. 1 a schematic side elevation of a transport an-angement of a printing machine 
with a transport path for controlling the transport of printing material; 

20 Fig. 2a a section of a transport path as In Fig. 1 with a controlled flap in closed 
state; 

Fig. 2b a section of a transport path as in Fig. 1 with a controlled flap in open state. 

25 Fig. 1 shows a schematic side elevation of a transport arrangement 1 of a printing 
machine with a transport path 2 in open state. The unprinted printing material 9 is 
held available in at least one paper container 12 and is fed from said container to 
transport path 2. Printing material 9. in this case one sheet of paper, is advanced in 
the direction of the arrows over several transport arrangements which make up 
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transport path 2 of the printing machine. Transport path 2 guides printing material 9 
past the known operational parts of the printing machine, for example, the imaging 
arrangement and the fusing arrangement 10, and comprises several driven continu- 
ous belts 14, a plurality of driven rollers 7, a first exit 22 for depositing the printed 
5 printing material 9 on a paper support or a paper tray, and a second exit 23 to a 
container 8 for receiving waste printing material 9. Upstream of the first exit 22 is a 
first switch 42 which can be thrown controlled by control arrangement 20 and which 
determines the direction of the transport path 2, i.e., said switch detemiines the 
direction in which printing mat^erial 9 is transported. In a first position of the first 
10 switch 42, printing material 9 is continued to be transported in transport path 2; in a 
second position of the first switch 42, printing material 9 is transported to the first 
exit 22. Furthermore, upstream of the second exit 23 of transport path 2. a second 
switch 43 which can be controlled by control arrangement 20 determines the direc- 
tion of transport path 2, i.e., said switch determines in which direction printing mate- 
is rial 9 is transported. In a first position of the second switch 43, printing material 9 is 
continued to be transported in transport path 2; in a second position of the second 
switch 43, printing material 9 is advanced to a second exit 23. Rollers 7 are 
arranged along transport path 2; however, for better representation, these are pro- 
vided only with reference codes as an example. Furthermore, a flipping arrangement 
20 16 is provided which flips printing material 9 and which is part of transport path 2. 
Flipping arrangement 16 flips printing material 9 if a second printing, a printing of the 
reverse side of the sheet, is to be carried out. The sheet is then again fed to the 
imaging process in the upper region of transport path 2. In simplex-printing, as a 
rule, printing material 9 is fed, after printing the front side, to the first exit 22 of the 
25 printing machine and deposited. To achieve this, prior art has provided a controlla- 
ble element on transport path 2. namely a controllable switch 42, which, accordingly, 
guides printing material 9 to the first exit 22. The reverse side of printing material 9, 
in reversed position of the first switch 42, passes the first exit 22 and is guided to the 
lower region of transport path 2, flipped by flipping arrangement 16, and the 
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unprinted reverse side, i.e., the side to be perfected, is printed. The printing machine 
is activated by schematically illustrated control anrangement 20, and, for example, 
comprises an external computer system to be operated by an operator. If the trans- 
port along transport path 2 is interrupted, for example, by a paper jam, the following 

5 situations may occur. The first situation to be viewed is simplex-printing, i.e., printing 
material 9 is printed on its front side. In a first region 24 of transport path 2 in the 
right region of Fig. 1, framed in dashed lines, a paper Jam occurs which is detected 
by sensors in this first region 24. Said sensors report the paper jam in the first region 
24 to control arrangement 20. As a result, control arrangement 20 activates the 

10 printing machine in such a manner that the drives of first region 24 are stopped and 
that the transport of printing material in the first region 24 is discontinued. In the 
second region 26, framed In dashed lines, the transport arrangements for trans- 
porting printing material 9, i.e., the drives with rollers 7, are continued to be operated 
despite the paper jam in the first region 24. Printing material 9 is transported in the 

15 second region 26 of transport path 2 and the printing job is continued as far as the 
sheets of printing material 9 still located in the second region 26 are concerned. The 
controllable element of the first exit 22 of transport path 2, i.e.. the first switch 42, 
which determines the path tal^en by printing material 9 at the first exist 22, is acti- 
vated by control arrangement 20 in such a manner that printing material 9 is guided 

20 out through the first exit 22 and leaves transport path 2 to a tray in which the sheets 
are deposited in an ordered manner. The sheets of printing material 9 which are 
located in the second region 26 of transport path 2, consequently, are continued to 
be processed and finished in the usual manner. The paper jam is eliminated by the 
operator, usually by hand, and control arrangement 20 subsequently controls all the 

25 drives in such a manner that the printing material transport is continued. In the next 
situation that is viewed, the printing machine is operated in duplex mode, i.e., both 
sides of printing material 9 are printed. In a third region 28 of transport path 2 down- 
stream of paper container 12, framed In dashed lines, where printing material 9 is 
fed to the printing machine, a paper jam has occurred. This paper jam is detected by 
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at least one sensor in the third region 28 of transport path 2. Inasmuch as, in 
duplex-printing, printing material 9 is not transported out through first exit 22 for 
deposit after the first page, i.e., the front page, has been printed but is transported 
along the curved anrow in the left region as in Fig. 1, and is fed to the lower region of 

5 transport path 2, there is the risk that printing material 9 Is transported to the paper 
jam, thus causing additional undesirable paper jams. In a fourth region 30, which 
comprises the thircl region 28, framed In dashed lines and an-ariged upstream of the 
latter, the drives are stopped by control arrangement 20, and printing material 9 is 
not transported further in the fourth region 30. In all the other regions of transport 

10 path 2, viewed downstream of the paper jam in transport direction, the drives of 
transport path 2, comprising rollers 7 for transporting the sheets and driving trans- 
port belts 14, are continued to be driven. When the sensors have detected a paper 
jam, control arrangement 20 additionally opens a flap 5 In a fifth region 32 of trans- 
port path 2, which said flap, in closed position, fomns a part of transport path 2, 

15 along which printing material 9 Is transported, and in open position, clears transport 
path 2 so that a sheet of printing material 9 can be removed from transport path 2. 
Therefore, by opening flap 5, transport path 2 is opened; a gap is formed on trans- 
port path 2 which is covered when flap 5 is in closed position. On one side, flap 5 is 
rigidly connected with the subsequent part of transport path 2 and can be pivoted 

20 about this side. The other non-connected side of flap 5 can be pivoted in downward 
direction. Transport path 2 is intermpted and opened by the pivoting action of flap 5. 
Specifically, control arrangement 20 controls a solenoid by means of which flap 5 is 
actuated in the fifth region 32. Transport rollers 50 upstream of flap 5 are continued 
to be operated when flap 5 is in open position, and transport the sheet out of trans- 

25 port path 2 to container 8 located below transport path 2 when flap 5 is in open 
position. Container 8 is designed for accommodation of a plurality of waste sheets. 
The number of sheets of printing material 9 transported through opened flap 5 into 
container 8 is the number required for permitting reversal of switch 42 and switch 
43, so that the sheets will reach exrts 22 and 23. respectively. Each of switches 42, 
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43 can be reversed as soon as switches 42, 43 are no longer covered by a sheet of 
printing material 9; othenwise the sheets block switches 42, 43. Printing material 9 
downstream of the paper jam, viewed downstream of the third region 28 in transport 
direction, is transported by the printing machine and leaves transport path 2, either 

5. through the second exit 23 to container 8 if only the front side of printing material 9 
has been printed so far, or through the first exit 22 to the tray if both the front side 
and the reverse side have been printed. When the last sheet downstream of the 
paper jam has left transport path 2, a person operating the printing machine can 
eliminate the paper jam in the third region 28 and close flap 5 by hand. After flap 5 

10 has been pivoted back and closed, transport path 2 is closed and again uninter- 
rupted. Then the drives in the fourth region 30 of transport path 2 are again driven 
by control arrangement 20, and printing material 9 in the fourth region 30 is trans- 
ported by the printing machine and leaves transport path 2 through the second exit 
23 to container 8. Then the printing machine Is again fully operational. The above- 

15 described operation will be specifically described with reference to Fig. 2a and 2b. 

Fig. 2a shows the left section of transport path 2 as In Fig. 1 , the fifth region 32 of 
transport path 2. Flap 5 is shown closed and forms a part of transport path 2 along 
which the sheet of printing material 9 is moved in duplex-printing mode, i.e.. to be 
20 printed on both sides, in order to be able to be printed on the other side during a 
renewed pass. In this example, all the rollers 7, 50. 52 are driven and transport the 
sheet along transport path 2 through the printing machine in the direction of the 
curved arrow and the fourth region 30 which is partially shown in Fig. 2a. 

25 Fig. 2b shows a section of transport path 2. as in Fig 1 . Here, a transport problem 
has occurred with respect to printing material 9, said problem preventing the con- 
tinuous operation of the printing machine. The driving arrangements of the printing 
machine are stopped selectively by control arrangement 20 as described above. 
Rollers 7. 50, 52, shown in Fig. 2b. are continued to be driven, specifically transport 
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rollers 50, 52 in the fifth region 32, which comprises flap 5. In contrast, rollers 7 
located downstream of flap 5, viewed in transport direction, are stopped. All the 
drives located upstream of the paper jam are stopped by control arrangement 20; 
the drives located downstream of the paper jam continue to be activated and oper- 

5 ated. When a paper jam has been detected by the sensor arrangements on trans- 
port path 2. flap 5 is pivoted by control anrangement 20 is such a manner that trans- 
port path 2 is interrupted and opened again, as shown in Fig. 2b. As a result of this, 
printing material 9 is no longer fed to the lower fourth region 30 of transport path 2 
comprising flipping an-angement 16, but said sheet is transported past said flipping 

10 an^ngement by transport rollers 50, 52. with flap 5 opened in the direction of con- 
tainer 8 and deposited there as waste. In so doing, container 8 acts as a receptacle 
for waste from the printing machine, i.e.. for material which can essentially not be 
reused. All sheets of printing material 9, located upstream of the paper jam and so 
far having been printed only on the first side of printing material 9. are transported 

15 into container 8. Only as many sheets of printing material 9 are transported through 
opened flap 5 into container 8 as are necessary to permit reversing the second 
switch 43 for the second exit 23. The second switch 43 is reversed as soon as the 
second switch 43 is no longer covered by printing material 9, and the following 
sheets of printing material 9 are fed to container 8 through the second exit 23. It is 

20 important that the sheet of printing material 9 be transported into container 8 even 
when the sheet is already in transport path 2 at flap 5, as shown by Fig. 2a. This is 
achieved by the combined action of additionally driven transport rollers 50, 52 and 
the special embodiment of flap 5. which is firmly mounted to one side of transport 
path 2 and which can be pivoted about said side. In so doing, transport rollers 50, 52 

25 usually are rollers 7 of transport path 2 of the printing machine. Without the afore- 
mentioned features, sheets which are at flap 5 cannot be removed from transport 
path 2. A switch, as provided by prior art, is not adequate for this purpose because a 
sheet located at switch 42. 43 cannot be transported out of transport path 2 but is 
transported in the direction of the fourth region 30, as in Fig. 1, and the paper jam, if 



wo 2D05/068200 



PCT/EP20O5/0Q017O 



8 

operation is continued. All those sheets of printing material 9, which are located 
downstream of the paper jam and which have already been printed on both the front 
and the reverse sides are transported to the first exit 22. When all the sheets down- 
stream of the paper jam have been transported out and the paper jam has been 

5 removed by the operator of the printing machine, flap 5 Is closed by the operator 
and said flap assumes its original position, as shovyn by Fig, 2a. the operator then 
clears the printing machine to continue the printing operation. In so doing, the drives 
is the fourth region 30 of transport path 2 are again driven by control arrangement 
20, and printing material 9 in the fourth region 30 is transported through the printing 

10 machine and leaves transport path 2 through the second exit 23 to container 8. The 
printing process is continued, in that printing material 9 is fed from paper container^ 
12 to transport path 2. 
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List of Reference Numbers: 
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